Creatine kinase activity in postnatal rat brain development and in cultured neurons, astrocytes, and oligodendrocytes.
The development and distribution of cytosolic creatine kinase (CK) activity was studied in rat brain and in cell culture. The activity of CK in whole brain increased almost fivefold during the period from birth to day 40 when adult levels of 18-19 U/mg of protein were attained. The distribution of CK activity was examined in dissected regions of the adult brain and was nonuniform; the cerebellum, the striatum, and the pyramidal tracts contained significantly higher CK activity than did whole brain. The cellular compartmentation of CK was investigated using primary cultures of purified neurons, astrocytes, and oligodendrocytes. The CK activity in neurons increased fourfold greater than that measured at the time of isolation to 4 U/mg of protein. The CK activity in astrocytes cultured for 20 days was 3.5 U/mg of protein and was 1.5-fold greater than that measured at the time of isolation. In contrast, the CK activity in cultured oligodendrocytes (day 20) was three- to fourfold higher than that determined in astrocytes and almost sevenfold higher than the activity measured at the time the cells were isolated. The high levels of CK in cultured oligodendrocytes suggest a role for this enzyme in oligodendrocyte function and/or myelinogenesis.